
The Oldest Ankei^can Aeronautical Magcaine 


Pfailatfelphia looting Northwest 


VOLUME 

XVIII 


NUMBEKI 


CX)MMERCIAL CROP DUSTING > 

THE UMITING RANGE OF AIRPLANES 
STABILITY AND CONTROLLABILITY OF AIRPLANES 


GARDNER PUBUSHING CO., Inc. 
HIGHLAND. N. Y. 

225 FOURTH AVENUE, NEW YORK 

Entered M Secon<I^31»M ItnUer. S<x». 23. 1830. u the VtM Omct M Hlrblsnd S T 

onder Ad of M&rch 8. 1879^ * ' ' 



566 


I A TI 0 N 


M»y 28, IKs 



A Cord of great strength 
and life 


— to take up landing shocks 


S IX HUNDRED strands of rubber, each 1/20" square, arc 
compressed into every square inch of cross section of 
Goodrich Shock Absorber Cord. 

Around these threads of carefully compounded rubber 
is a braided jacket, two'plies thick, binding its rubber contents 
into a sturdy unit of remarkable shock-absorbing power. 

For greatest dependability in Aeronautical equipment 
specify — 

Coodrich Airplane Tires 

Qoodrich Radiator Hose 

Qammeter Airship and Balloon Valves 

Qoodrich laced-on-type Windshield for airplane tires 

Qottdrich leak-proof Tank Covers 

THE B. F. GOODRICH RUBBER COMPANY 

E.cabli.hed 1870 Akron, Ohio 


Goodrich 


AJRPLA-TSrE TIRES A.CCE S SORIES 

“BEST IN THE LONG RUN” 


]926 


A V 


O K 


567 


MAY 25. 1925 


0 N1 ™ “ '' 

Published every Uoaday 

CONTENTS 


El! 'rinls 689 

Til Limiting Bangs of Airplanes 570 

Ca net for High Altitude Balloon 572 

Co. !i;croial Crop Dusting 673 

Sn -il Air Cooled Engines 673 

Sti ility and CoDtrollability of Airplanes S74 

Of. .an Touril^ Contest 675 

Sel eider Cup Race 675 

Mh 'iiville Goodrich Bales Engineer 675 


The New Wright Cyclone 576 

New York Organiaing for Pulitser Race 577 

The English Stalling Demonstration 577 

Proposed Airplane Tone 678 

Russian Pit^ram 573 

Air Mail Proposals , . 573 

A Correction . . 573 

Airports and Airways 579 

United States Air Forces sso 


GARDNER PUBUSHINC CCHUPANY, Inc.. Publishers 
GEMFRAL AND EDITORIAL ROOMS. 225 FOURTH AVFNUE. NEW YORK 
CABLE ADDRESS. AEROENG 
F.blk.hN OCce 

HIGHLAND. N. Y. 

5sL ..fiption price: Four dollars per year. Canada^ five 
dnlhrrs. ForeigUy six dollare. Single copies ten cents. 

Boi'. numbers SS cents. Copyright tSZ5, by the Oardner 
Publishing Company. 


Issued every Monday. Forms close les days previously 
Entered as second-class matter Nov. Z2, 19S0, at the 
Post opce nl Highland, N. Y., under act of March 
3, 1879. 


Aeroplane Works — PANDER 


THE HAGUE (HOLLAND) 



The “Pender” Single Seeter with 2 S Hp. Anseni Engine 

THE BEST LIGHT-PLANE IN THE WORLD. 

PRICE $2200.— COMPLETELY EQUIPPED: F.O.B. ROTTERDAM 
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SPEED WITH SAFETY 



IN 1924 THE 

Curtiss Exhibition Company 

Flew over 100,000 Miles 
Carried over 3,500 Passengers 
Trained 52 Student Pilots 

WITHOUT ACCIDENT 

THIS RECORD WAS MADE POSSIBLE BECAUSE OF 

Good Equipment, Competent Personnel, Careful Inspection 

Among: our satisfied clients are: 

New York Times. New York Tribune. New York World. New York 
American, New York Evening Graphic. Boston Post. P. & A. Photos. 
International News Reel, United News Pictures. N. E. A. Service. Wide 
World Photos, Pathe News. Fox News, Famous Players, Fairchild Aerial 
Camera Corp., Underwood and Underwood. Hamilton Maxwell. Inc. 

We are offering our 10 hour flying course 
for 1925 at greatly reduced rates. 

Write for. Booklet 

Curtiss Exhibition Company 

GARDEN CITY, N. Y-, DRAWER B. 
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Fostering Development 

I s II 11 iTit Study of the iiiterdejsendence of naval aviatiou 
md I liistry, the following statements were made: "The 
Xsry *""■ “e''er uiideruikeii the design nor the construction 
ol an oii'Tuft engine but lias placed this matter in the hands 
irf the ai' laft engine industry of the country with a view to 
devdojiii . lliat industry for emergencies. Tlie Navy has 
ioruisliii; liinds for the development of new types of engines 
ukI has ilizcd its wide experience in operating engines for 
lie devfl imieut of new types and the refinement of proved 

The Ai.iiy and the Navy have divided the various sizes of 
ragiaes l> :\veen tlieni. The engines now in nee in both scr- 
liees were designed and built by civilian concerns. That the 
policy of giring the industry free rein, is sound, has been 
diosa by its results. The United States leads the world today 
in uircraii engine development. We have engines ranging 
from sixty to eight hundred horsepower. These engines have 
raabled us to capture most of the world's records. Those 
tlist have lieen won away from us will probably be brought 
lack by new engines, now in production or designed- 
ibis iRiiicy is in direct contrast with the previous policy 
ofUic govcmnient depurtments in the devclopuient of aircraft. 
The dcwliipment of aircraft iiad certainly not been “placed 
in the hands of the industry.” 

Thu Aniiy Air Service lias come to its present unfortunate 
positiou liiigely because it has tried to meddle too mueli wltli 

iiiijs of aircraft produced by the industry. Lately there has 
leen n gnait cliange and the development of aircraft has been 

The X:i\y still clings to its owni designs and close super- 
iiiiom. Ill fact, the aircraft industry might almost he 
Wand a iiilivicating shop for naval' aircraft. Tlio tendency, 
ho»e<er, is to give the nianufactnrej' freer opportunity to 
Icmoiutnile liis engineering skill. 

Tte vary ing policies of the two services U only another of 
ihc iodiciiiions tiiat some more definite control is required 
over iiatiiiiiiil aeronautical progress. 


Airways 

T IIEUE is a graduolly growing recognition even among 
the ci'iuTal public that more than airplanes are needed 
tvistabli.il an airline. Those who have watched the dcvelop- 
uf II, rial transportation both hero and abroad, realize 
t iitc Dii|.ruvemonts have been as great in ground orgaiiizS' 
«s tlicy have been in the aerodynamic qualities of the 
“•auies i..cd. If this is true for day flying over level 
n is even truer for night flying over luoDntainous 

P^egs .-i motoring through the Alleghenies and studyng 
« sjTleiii u£ emergency fields and beacons which have been 


instaUed by the Air Mail. For night flying, this lighted air- 
way is at the present time just as much a right of way os 
that owned by a railroad. Unless there is a great development 
in the navigation and reliability of planes, no company can 
hope to compete on the New York-Chicago run unless it uses 
the Air Mail route or makes a very laige iuvestniMit to de- 

A national policy covering airways will have to be made. 
Three methods present Uiemselves. The first would create a 
complete government monoply with the government running 
the airlines. Another would provide for the selling or leasing 
of the franchise for exclusive use of a lighted airway to a 
private company. A third would provide for the maintenance 
of the airway by the government wi* free use by individuals 

pnmtical, but thcro is much to be said for the other plans. 
It is obvious that in the beginning there will not be enough 
traflio to support the cost of maintaining several airways over 
a given route. At first either government or private monopoly 
of the airway will bo necesaary if the maximum of success is 
to be obtained. Later, when traflic becomes heavy, competi- 
tion will follow naturally, as it has on river or ocean routes. 

The New York-Chicago night airway will be the first test 
of a problem which has real national importance. Decisions 
are to be mode which may have a very direct bearing on the 
future of air transportation in this country. It is fortunate 
that those in charge of the Air Mail have a keen sense of the 
relationship between national aeronautical development and 


Safety First 

T he statement so generally made that commercial aircraft 

of transports and bombers will probably become less trao as 
commercial types become more standardized. 

The differentiation will probably come more in tlie direction 
of safety, comfort and convenience, three qualities that mill- 
tary aircraft need not possess. The tendency toward the 
passenger canying airplane that will not go into a spin is 
moat pronounced. It is a safe prediction that in five yeara 
no comniereial t>-pc of airiilane that Is used for canying pas- 
sengers will bo considered airworthy if it has not inherent 

ling. This has probably been the cause of most of the fatali- 
ties resulting from aerodynamical defects. 

Abroad, Uiere is a decided trend toward "safety first." The 
planes of tlie Imperial Airways have been severely criticized 
for their aerodynamical deficiencies. 

It IS not too early to give this new development eonsider- 
ation. The time may soon come when regulatory laws will 
necessitate the designing of machines that can be stalled with- 
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The Limiting Range of Airplanes 

By EDWARD P. WARNER 



tiw bending rooments to be carried, and requires a progres- 
drejy hmvier spar. Finally, tbe retractable landing gear, 
(side fruiu tbe mechanical diCBcnlty of working it ont so that 
H will n< itber exact the use of a fusdage of increased di- 
neosion nor of a wing of exaggerated thickness or disfanied 
ferm, al- ■ means added weight. 
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The i I /drag ratio docs not change very mnch with size, 
the usu tendracy being to a drcrea.-Jng value as the size 
lOiTCM',' <<ince the present proctice of using separate power 
pleats i. roduees through the nacelles more parasite re^tance 
thto is ved in the relatively smaller dimensions of the cen- 
tral fu-< ‘tge. Also, it is impracticable to mte on an airplane 
of 10 , 01 ' lb. weight as high an aspect ratio as can be em- 
ployed I a light plane. Under pri~*ent conditions, it is 
sadoulii' ll.v practicable to secure in a machine designed 
prioisri: for long distance flight a lift/drag ratio appreei- 

ibly hiu or than those now general, and perhapa a relatively 
greater ''icrense can be made in the larger machines than in 
lie smul' ones. The L/D curve in Fig. 1 probably represents 
1 fair ni [iroxiniatioii to the higliest values wliieh can be ob- 
tained 1 O' airplanes of various sizes in the present state of 
the art niid without disproportionately large increase of 
slnjctui'i.l weigirt. 

Propeller EPieiency 

The next factor, that of propeller e£Ficiene.v. does not re- 
^re thr- lirawing of a curve, as it may be taken at the same 
Sfurv I'oi' all sizes. The mistake has sometimes been made 
IQ calculciiug probable range of adopting tbe over-optimistie 
awamiiimii that the propeller efficiency can be held while 
tmvrliii<r under the most ecottoinical condition at the highest 
rtlufs Unit hove ever been observed in wind tunnel test. 
EAiciaiii'\ of cuurec falls off with decreasing speed, aud as 
the spti il for maximum economy is comirarativoly low, it is 
imposelhlc to attain efficicneies of 80 per cent or more, such 
» have 'Oinetinies been reaebed under more favorable eoudi- 
twne, anl at a hitrfier ratio of speed of advance of the air- 
pUnc to i>eripheral speed of the propeller tip. Even with a 
mriablc i>itch propallcr, or with one design^ especially for 
ironon > , I flight and witliout regard to other eousidcrationa, 
A is .Iii!..,s.sible to hope for better than 72 per cent on any 
wll\ loi'i.- range, and accordinjUy slow-flying machine, at the 
pcpsi'Ut loi.c, and that will be taken as n standard figure. 

A' nir .idy noted, a factor fundamental in detertnining the 
rstio of iiicl wci^t carried to total weight is the load factor 
fw whii li the structure must be designed, and in that partie- 
aitr the la^ airplane fares better than the smalt one, aa it 
u Ihss Ii.i'ly to be violently maneuvered, is presumably leaa 
•fffrtHl iiy minor irregularities of atinospht-ric structurt, 
^ (uii 'Eicrefore be mode with a relative strength less than 

itc itiiiii' ium which wonld be neccasarv for safety in the 

nail ■>.!' bine. ' 

The n. limum load factora which can be considered as safe 
u a he- for analysis at a high angle of attack have also 
plo I'd in Fig, 1. It will be observed that the value falls 
TO stead y with increasing sire, up to a weight of something 
wr 20,1 III lb., and that the decrease then stops quite sud- 
“oly. Innifestly, there is some factor below which no 
toplanc lowover large, should go. The true factor of safety 
■ a vet laige machine ought to be at least 1.6. end even 
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There remains only one variable, tbe unit fuel consump- 
tion, Engines have of course been built which bring tliia 

flgare well below 0.45 lb. per horaepower hour for thr fuel 
alone, and below 0.03 lb. for oil, but such efficiencies are 
attained only for one particular throttle setting, and it will 
be necessary in making a flight of maximum length that the 
throttle setting be varied in order to operate always at 
greatest economy as the weight carried Pangea. 0.47 lb. 
per horae power hour will then be an excellent figure for fuel 
oonsumption, with 0.03 for oil and 0.00 to allow for tbe extra 
tank capacity, making a total of 0.56 lb. per horsepower hour 
of expendible supplies. 
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Stability and Controllability of Airplanes 

Part VIII. Concluding Remarks 
By B. V. KORVIN-KROUKOVSKY 
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UNITED STATES AIR FORCES 


U. S. ARMY AIR SERVICE 


LoK*n Field CrOM-Country 

On May HO, fipht of the plant* ol llie 2!Mli Division Air 
Service will take off for a H60 mi. vroait-Mmmry trip over 
the Enstrni Shore. Eaeh plane will have n rtew of one 
offiter ami one enlisted man- The pilot of Diane Ko- 1 will 
be given the following order. “At 9.00 you will leave Logan 

Field ami land at at o'clock. You will 

receive further orders when you arrive.” The orders will 
aend him on a new trip, all on scheduled time allowing him 
a 10 min. interval to figure out hU course niid get off. The 
aamo st'heme will be carried on and five cities on the Ea.stem 
Shore will be virited. Plane No. 2 will leave Ivogan Fic-ld 
under sealed order* 15 min. after No. 1 and so on, nntil eight 
planes are under way, all following the same eonrse but not 
knowing where this course will lead them. 

Bach team must keep to scheduled time. It must get olf 
on time and land on time. The team which comes nc'arest to 
the established schedule wins fliat priae; the next best, second 
and so on. Here are the prizes which the Bnllimon American 


O fficers 

First 9350 

Third 160 


$1511 

100 


An officer to be eligible must have bis correspondeiice emurse 
flniahed by May 30. The eight pilots will be chosen on the 
basis of their post performance. This includes, attendance 
record, devotion to duty, flying efficiency and the general 
character of his work. As to enlisted men, the first requirement 
is three recruits by May 30. The eight men to enter the con- 
test as mechanics will then be chosen on the basis of their 
record in the squadron. Attendance will count heavily. 


New Airplane Detectors 

Bush orders have been issued by the War I)ei>artmciit to 
Frankford Arsenal for the manufacture before .June 1 ot 
eighteen sets of a new' type of aound-locating device intendetf 
for detection of aircraft at conaiderable distances. 

The order is in eonneetion with the army program for 
extensive special target firing tills summer at aerial targets 
to get accurate information as to tlie effectiveness of anti- 
aircraft guns of all types. The test Oring is already in pro- 
greas at fiosts in New York State and will be conducted also 
at San Francisco, Honolulu and the Panama Canal Zone. 

The new sound-locating device is known as the “exponentini 
horn,” and preliminary experiments indicate that it w'iti have 
a range of eight miles in daytime. Present locating devices 
are technically styled “teteaitometers.” which employ a differ- 
ent principle for spotting the distant rumble of aircraft 
motors. The new device is expected to show* greater areiiracy 
as well as greater range than the present equipment. 


Miller Field Meet 

The Second Annual Aviation Meet of the 27th Division Air 
Service, New York National Guard will lie held on Saturday. 
June 20, 1926, at Miller Field, New Dorp, Staten Island, 
K. Y. The Meet will be open to both civilian and U, S. Air 
Service pilots. The preliminary list of events follows. 

1. Formation Flight. 1st and 2nd Prizes — Silver cups to 
winniug formationa. 

2. S^plane Race. 30 mi, lat, Prize — Gold Watch — 2nd 
Prize Silver Cigarette Casa. 


3. Landing to a Mark. Throttles closed at 500 ft. F..,. ), 
plane. 3 trials. 1st Prize Gold Watch. 2nd Prize, Silv» 
Cigarette Case. 

4. Altitude Race (Open) 1st Prize, Gold ‘watch, 2nd Prize, 
Silver Cigarette Case. 

5. Combat between airplanes arrd tanks. (Daaonzti.'tliotL) 

6. Aerial Combat. (Demonstration.) 

7. Dll Speed Race. (30 mi.) 1st Prize, Gold Watch. 2ad 
Prize, Silver Cigarette Case. 

8. Sky Writing. (Demonstration.) 

9. Katitmai Guard Speed Race. (30 mi.) 1st Frizi‘, Gold 
Wati'h. 2nd Prize, Silver Cigarette Case. 

10. Stunt Flying. 1st Prize, Gold Watch. 2nd Prize. Silver 
Cigarette Case. 

11. Open Speed Race. (30 mi.) 1st Prize, Gold Watch. Lnd 
Prize, Silver Cigarette Case. 

13. Relay Race Mixed Types. (30 mi.) 3 planes. 1st Prize, 
Three Gold Watebea. 2nd Prize, Three Silver Cigarette Cases. 

13. Parachute Jumping. 1st Priz^ Gold Wat&. 2nd Prize, 
Silver Cigarette Case. 

14. On to Miller Field. 1st Prize, Silver Cup to orgaoizs- 
tion sending greatest number of planes. 1st Priu, Silver Cup 
to Field flying g r ea test diztarree. 

Note: If third prizes are to be given this will be noted in 
formal announcement of events which will tu^company entry 
blanks. Events to start promptly at 11 :00 a. m., and to finish 
at 6 :00 p. m. 

Army Air Ordera 

Maj. Carl Spatz, A.S., Langley Field, to Waahiugton. 

First Lt. Clarence B. Lober, A.S., Mass. Inst, Tech., Cam- 
bridge, to Brooks Field. 

P'irst Lt. Ames S, Albro, A.S., Washington, to temporary 
duty Kelly Field, upon iu completion to San Francisco, 
sailing Nov. 20 for Uie Philippine Islands, 

First Lt, Raphael Baez, jr., A.S.„ Dayton, to Chanute f^eld. 

First Lt, An§per H. Foster, A.S., Dayton to Brooks Field. 

First Ltz. Lewis R, P. Reese and Edwin R. Page and Sec. 
l4. Donald B. Phillips, A.S., A.S, Eng. School, Dalton, to 
Com. Off., Brooks Field. 

First Lt. George E. Hodge, A.S., Of. Cb. A.S., to A. S. 
Tac't. Sell., Langley Field, for instruction. 

Maj. Harold S. Martin, A.S., Chicago, to McCook Field. 

Lt. Col. Clarence C. Culver, A. 5., designated as comman- 
dant A. S. Adv. Fly. Sch., Kelly Field. 

Vice Lt. Col. James B- Fcchet, A.S., now brigadier general 
a.ssistant to Ch. A.S., relieved from duties aa commandant 
A.S. Adv. Fly. Sch., Kelly Field. 

Staff Serg. Boyd R. Ertwine, lltb Sch. Or. headquartan, 
A.S., Brooks Field, transferred to 60th Serv. Squad.. A.S., 
Kelly Field. 

Staff Serg. Robert E, Romelsbacher, 6(Kh Serv. Squad, 
A.S,, Kelly Field, transferred to lltb ^h. Gr. headquart«s, 
A.S., Brooks Field. 


U. S. NAVAL AVIATION 

Midshipmen to be Aviators 

Follo'ving the dec'Uion of Secretary of the Navy Wilbar 
to put into effect at the United States Aesdemy the ree^ 
mendations of Jan. 17, 1925 of the Special Board on Arii- 
Uon to make aeronautics a major subject there, practicsl steps 
are being taken to begin at once preparations for oerrying 
ont the order that was issued. Lieut. B. R. Holcombe, U.S.N-- 
on duly in the Bureau of Aeronautics, left for Annapolis 
May 8 to confer with the Superirrtendent of the Nanj 
Academy, and the heads of the departments on the pisetiesl 
oj>eration of the new plan. Extenaion of the present aero- 
580 
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aaoticil subjects already being taught at the Academy to 
mcluclc 11 complete “^ound course" ivill be planned while 
Lieati'MBiit Holcombe is at Annapolis. 

To 'late the four year course at the Naval Academy has 
devoti J 31A hr. of iustructioii to aviation direct, while 264.5 
hr. h. vc been devoted to the study of subjects which are 
ritall; essential to the training of military aviators. With 
Ilie p' 'Option of the actual operation of airplanes, the mid- 
slii)iii II have, for the last few years, been given as thorough 
a cor -C! in the sciences on which aviation is based than is 
ji\en 111 any other school in the ITnited States whieb trains 
sriati' 'I pilots. Subjects vital to the tniiiiing of comiirtent 
arisli"'. such as meteorology, gunnery, navigution, piloting, 
ship iiandling, radio, communications, engineering aiicl 
maiicm I'ring are taught at the Naval Academy during the 
cntiri' ''ourse. Physical development, so jiecessoiy a part of 
in siialor’s requirements, is kept uppermost in the mind of 
eveiy midshipman, and probably a larger peirentage of 
ypniic men physically qualified for nvinlion duties will be 
foun'i at the Naval Aeademy than in any other institution 
in the* .'Ouiitry. 

Aei imutics in one form or anotliei lias been taught in the 
Ilepni 'ment of Seamanship, Ordnum-e and Gunnery, Naviga- 
tion. 'Iiiriiie Engineering and NavnJ Construction, Mathe- 
matif Electrical Engineering, ami Physios. In the last 
luuiiii. .Icpartment, a total of 111 hr. are devoted to the study 
of tin theory of llight, to radio, b<»th general radio and air- 
piait i.ulio, and to all subjects under tlie science of pliv-sics 
which lire essential to u thorough knowledge of aeronautics, 
Amoii. tlie.se are, fundamental units, density and speeific 
gravii,' . essential in Uie study of atiiiosphere and lifting gases, 
bydrecen and hetiuni; pressure in fluids and pressure in air: 
cssentiiil to neroi-tatics in determination of airship lift and 

gravitation and equilibrium, resolution of forces, 

opces-sny for an understanding of stability of airplanes; 
work, power, energy, speeific heat, evaporation, heat tramsfer 
and ilii i-modynaniics — all essential to the study of aerology. 

In the Department of Marine Engineering and Naval 
Conslnii'tion studies and practieal drills arc given, for a total 
of IR hr., in airplane engines, carburetors and magnetos. 
For till, iiurjiose, there are in use four different tvpe.s of 
zirplmie engines, both air-cooled and water-cooled. 

Thirl^'-two hours have been devoted to aerial navigation, 
piloting, and gcnernl navigation. This is one of the most 
iopoHimt requirements of aviators, either military or civil. 

In the Department of Ordnance iind Gunnery, sixty-seven 
and one half hours have been devoted to the study of aircraft 
gins, machine guns, aerial gunnery and borabdropping. 
D«feii-r against aircraft forms a jiart of this course and a 
freat ]>urt of the time is devoted to a study of bombs, tor- 
pMoe-. mint*, and the science of ballistics, that part of 
oniaaine which deal.s with the manufacture and application 
of cxjilosivoa and their use in every tvpe of gun used in the 
nulitsiy sen'ice. 

^ In the (last seventeen and one half hours have been devoted 
la thi' Ilepnrtment of Seamanship to the study of strata and 
tactics ns applied to aviation, and include a study of the 
vinoq- t.vpes of airplanes and the problems ori.sing from their 
^ uilli naval vessels. Under this department are included 
MC inipiirtant stadies of communication, sigrrals, war iiwtruc- 
tmns laws of storms and aerology, and weather signals. 

tony hours have been devoled to Mechanics which is a 
inndariiental subject in the education of aviators. 

All the above, which baa been a part of the regular course 
SI the Xnval Academy for several years, represents a seriou.s 
snd ciipiiprehenaive study of the underlying and essential 
dmieiii. of knowledge required by an aviator if he is to be 
Of any use to the Navy as an aviator in time of war, and, 
>f in tiitic of peace, he is to be anything but a pilot who ean 
"F n plane but who would be incapable of adding to the 
Pfsrticai and scientific progrcs.s of aeronautics. 

iBe II, W imlicy inaugurated by the Secretary of the Navy 
M *1’®''®’" aviation is made one of the major subjects 

« uie ..aval Academy is a further logical step in giving to 
■' knowledge and appreciation of Naval 

™tioii By the estobliahment of the Deportment of Engi- 
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iiccring and Aeronautics and of the Department of Seaman- 
ship and Flight Tactics, the courses previously in pn^rees, 
beming on aviation, will be broadened in scope, and the 
entire subject of aviation instruction will be established iis 
one of first importanee. 

With the added theoretical inslmction in aviation will go. 
under the new plan, added prcitwal experience in ground 
work and the principle of flying, l>oth during the academic 
year and the three summer monllia of intensive instruction to 
members of the first claas. • 

Phj-sical disqualifications which will necessarily prave-it 
some graduates from flying will be the only bar to evenlually 
qualifying all junior ollii-ers as eith.w pilots or observers after 
fin^^uolDying courses at such training centers as Pensacola 

Big Business Flies 

The Los Angeles, under command of Capt. George W. 
Rteele, took off at 11 :31 May 15, the object of the trip beirg 
to enable the members of Uie Advisory Board to visualize the 
Pliiladelnhia area. Over .several places the big airship was 
flown within a few hundred feet of the ground, the passen- 
gers resting comfortably on uiiholstered seats in the cabin. 

The stort was made in a slight rain. The passenger* wore 
light overcoats and as soon as the rain ceased the windows of 
their cabin were opened. 

Grnli^ McNamee of the Station WEAF broadcast a 
description of the flight and introduced to radio listeners 
several of the prominent men on board. Several of Uicne 
gave brief talk.s, expressing Oirir satisfaction over the cruise. 

The I^s Angeles carried a crevr of twenty-eight officers and 
men besides the thirty-three passengers, tlie largest comph> 
ment that has ever ridden in her. A course dinner, prepared 
in the galley of the ship, was served while living hirfi ovit 
P ennsylvania. 

The airship came to the ground riding easily at 6:34 p. ni. 

New Naval Bombers 

The Navy-Department has adopted a program of develop- 
ment in new and additional types of bombing planes for use 
on the aircraft carriers now under construction, the U.S.R. 
Saratoga and U.S.S. Lexington, and the need for which htui 
been pointed out by higher officers of the fleet. 

Bids hare been received for a single engine plane to be 
built around the Packard “2500 engine." The details of this 
plane are confidential. If an award is made on these bidr. 
the plane will be a.«sembled at the Naval Aircraft Paetorv, 
Philadelphia. 

These bids will be followed bv requests for bids for a t-win- 
en^ne plane to be built around the Wright ‘‘Cyclone" air- 
cooled engine recently developed and tested in a flight from 
Paterson, N. J., to Washington. 

Experiments with these two planes are expected to go far 
rn determining the new type of planes for the carriers and 
not until this decision is made, will planes for the carriers 
bo built in quantity. 

Naval Air Orders 

Lt. William D. Thomas det. command Nav, A Sta Ana- 
costia, to Aircraft Squada. Setng. Ft 

U S S Co^"'*' *'■' ^-S-I San Diego, to 

Co^' N'av. A. S.. San Diego, to U.S.S. 

•" I*' 

Ena Allw C. Mnrdaugh det. U.S.S. Colorado to temp 
dutv Nav. A. S., Pensaoola. ^ 

Ens Robert H. Rodgers, det. U.S.S. Utah to temp. dutv. 
Nav. A. S.. Pensaoola. ' • ’ 

Ena Biebard S. Waggoner det. U.S.S, Fnlton to temr. 
duty Nav. A. S., Pensacola. 

A ^ *D^'c ®" Anocoatia ,to Nar. 

Clapp Nav. A. 8., Pensacola, to U S P 

Weet Vizginia. 
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uicaioAK 

3. V. Plaiaol P. » W. AIR SERVICE CO. E. C. Waaiar 
PASSBNQBR AND EXPRESS SERVICE 
PlirtnF JnatrocHan Aartal rhatatrorde 

P. O. Box 7SS KaUmasoo, Mi b. 

THE BYAN SCHOOL OF AVIATION 

tdm irrmikfr mU frmtmt. Ttry gtM a/ and taatraa. 

Car^ OaaoHaaOg (a aliMl|r iMtaat glanaa and aanatrvaMan. 
afcapa. .HiWJaamjnt ta f, 

MicHO^S-B^SLEY AIRPLANE CO. Cota plate flytaa 
WMU lar fall °^IS?alala,'™'ktAR8H5!?L.THsSoUR'L^ 

OALirOBKIA 

VARNEY FLYING SCHOOL 

ZatnbUabad alBaa 1B14 

SAN MATEO SAN FRANCISCO 

MISSOVBI 

LEARN TO FLY 

ROBERTS^ AIRCRJ^ CORPORATION 

HEATH AIRPLANE COMPANY, Inc. 

AiipUne Snpplica Flying School 

SSS6 Brondway Chicago 

CURTISS EXHIBITION COMPANT. CARDEN aTT, N T. 

iLLisoia PARTRIDGE. Inc. 

Aeronautical Inatrueiion 
Aara Clah al Hliaaia Mail Addraaa— 

FWd. Chkaga, 111 . eriu tar BaaUal Mickigaa Acs. 

Wrt M I THE^SCHOOL OF AVIATION 

Td” Scoot or BQOARB DKALINa. 

LOOMIS AIRCRAFT. >g Colambia Aaa., BinxbaiateB, N, T. 

CampMa aylag caana (or gaso.OO. TUi Inrladaa aaa hear id 

Tarto VACKBY AIRCRAFT COMPAHV 

lUlneia. (Subarb of Ckiraco}. Talephoaa Maynood 1CS3. ^ 

PORT WASHINGTON. LONG ISLAND 

PLYINO BOAT SCHOOL CUBatd Webatar — Inairuclar 

trinlar Slattan /an. I-Eay 1 Palm Baaah. Fla. 

Carttaa Malrapoltlaa AjapJaao Can lac. 

IhLItlOIM 

MID-WEST AIRWAYS CORP. 

Ikaraagk V ami Ca* AmanVa ^ 

DAYTON. OHIO 

JOHNSON AIRPLANE A SUPPLT CO. 

ILLINOId CAMPBELL AIRPLANE CO. 

pSNjvsrtFAjvrA 

ESSINGTON SCHOOL OF AVIATION 

Batabliahad lOlS Freak MJUa. pllol 

FLYING BOATS, SEAPLANES, AND SPARES 

ESSINGTON (juat want al Philadalpkla), PA. 

BANSAa aviation engineering CO. 

LIGHT PLANES 

Pana InatruetiOB, Blaopriou t^As. Praoollora *ia. 
Oircalat rna LAWRBKCB. KANSAS 

PENXgrtFAXlA 

CAN YOU FLY 

OR^T°LJiEE|^AIB^°A^ IHcV* "p^T*" 

SKYSYNE CORPORATION 

OFFICE***^ * o*^ *^Sa *" 

BaUicaara * ^ Trtar** DuaSafk. ^ bU. 

PITCAIBN AVIATION PLYING 

M,cR.aAs bURNS-FLYERS 

SCHOOL OF COMUBRCIAL AVIATION 
2M2 Real Ealale Eackaaga Bldg. DatraiL MicE 

SAN ANTONIO AVIATION A MOTO^SCMOOL 
Al^PLA^^S. P^Te.^BUPPL^lTpHO^. 

**'*'‘'"hUNT AVIATION COMPANY 

sat HAMMOND BUILDING 
OBTROIT. MICHIGAN 
Oldest School in Middle West 

WBBT TIROINIA SHANK McMULLBH AIRWAYS. lea. 
HuiifnNOTON ““""“wBST VIRGINIA 
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THE FLYING SAII.ORS— AND GOODYEAR 

--(T 




A N'Y flying sailor — in gold braid 
>■ or bluejacket — will tell you that 
aircraft are ready for wide adapta- 
tion CO the needs of commerce. 
These U. S. Navy men know that 
modern civilization wants the speed 
of aerial transportation. They know 
aviation is on the very eve of univer- 
sal acceptance for industry, as well as 
defense. 

And they know, too, what Goodyear 


has done to help speed the progress 
of flying. They recognize Goodyear’s 
part in the transfer of the world's 
airship headquarters from overseas 
to Akron, U. S. A. 

Everywhere the Navy flies, you will 
find Goodyear aviation equipment. 
Goodyear makes everything in rub- 
ber for airplanes; airships and bal- 
loons of every size and type. Write 
Goodyear, Akron, Ohio, for any 
information you want. 


m oooDyEAH.lEPPslIs COM-ORATIOK. a SkhiJwry of Tht Gendytar 
Tire RuUrr Campony, hoUi iht U. S. pultm and rnknujulurinirithli 
0/ LuflitfiiffhlH‘Zepptlin, and is ready to tuiid Zeppelin airskips of ad- 
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HAND FUEL PUMP 


WANTED: 

Mci 1 Pontoons, either duralumin or steel. 

AI- — Reed or other metal propeller for Liberty mo 
Alii -Duralumin in tubes and in sheets. 

YACKEY AIRCRAFT COMPANY 

810-818 Desplainei Avenue 
Feren Paifc, IlUnoie (Suburb of Chicagnl 


-PETREL MODEL FIVE- 


— Supe, 


a In 


T Cla> 
. ._t dmi: 
d MotoTV- 


— Seaplane ei Lnndpjaa 
—Air Cooled or W. 

OtiaiU on Models Four fr Five gladlli I 

HUFF DALAND AERO CORPORATION 

OCDBHSBUaC. N, Y. 


Three-place all-metal 0X5 motored airpleoc of new 
design, thoroughly tested and priced ri^t. having a 
faclor of safety sufficient to carry a Liberty motor. 0X5 
supplies. OXX6 motors and parts. Send for list. 


t nu ^1] find that our g^da 

c. S. IRELAND, CURTISS FLYING FIELD 
CARDEN CITY, N. Y. 


MONUMENTAL AIRCRAFT CO. 

>30 N. CALVERT ST. BALTIMORE. H 

JN aad CANUCK PLANES rod PARTS 
0X5. OXX6. aod OTHER MOTORS aad SPARES 




EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation oi Aircraft. 
Mass. Institute of Technology 
Cambridge. Mass. 


Special Prices On New Airplane Instnunents 

OASOLINl^ OAUOB^f F^w’’fS^*'each 
DOUBLE DIXIE SWITCHES, KHW SI. SO earb 
HEAT GAUGES, FA'IF *».7S eaek 


craft Engine Design and Development 

GLENN D. ANGLE 

Consulting Engineer 
5-151 General Motors Building, 
toil, Michigan 


PE . BUY ■ SELL OR TRADE 

. Warren Smitli 182 North Sandniky Sireet 

DBLAWABB, OHIO 


ALLEN E. PECK 

P.ATENT AND TRADE-MARK LAW 
N.“w!'" Waahinaion, D. C. 


LIBERTY MOTOR OWNERS 


JOHNSON MOTOR PRODUCTS INC. 


HISPANO PROPELLERS IN STOCK 

HAMILTON AERO MANUFACTURING CO. 

60 KEEFE AVE. MILWAUKEE, WIS. 


niters. Please Men 
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AIRCRAFT SERVICE DIRECTORY 

CO!MTINUED 


AIRPLANE SALE 


Aircralt Snppl; Co., Kedoey Wlise, MioneapoL 


CLEAR NITRATE DOPE 

B«u Qulily •nd Frcsb MU«d >■ I1.6D per gillon. 
Poor Coal New Proeeta Aluminum Nilrale Dope 

PHENIX AIRCRAFT PRODUCTS CO. 

\FILLtAHSVlLLE. N. Y. 


STANDARDS AND BISSO MOTORS 


/TKCRN AIRWAYS I 


HANGARS 

•ltd COUPLEYK AVIATION PIBLDS 

SPAI.DINC t;ONSTRl:CTION COMPANY 


(J. S. AIR MAIL SERVICE 


CLASSIFIED ADVERTISING 


FOR KALE; At larsrnin. r«k1 -IN witli OXf) 
new, OXXIi i.iolor walnut ’ pri.p. will^tnkr mx 


HASKELITE PLYWOOD 


e fumished o 


y wood beat auiled k 




> be lum: 

H'rilt lor HASKEUTE /macelWeu aiicrall ,lec^ I ‘ 

HASKELITE MANUFACTURING CORPORATION 

IJ3 WEST WASHINGTON STREET, CHICAGO, ILL ;.OIB 


DECATUR AIRCRAFT COMPANY 

DECATUR. ILLS. 

Flying Inslruction - Complete Course $230.00 
New and used ships for sale. Full line of 
motor and aircraft parts- Prompt shipmen' 
Reatonabtt prices. SalUfaclion guoronleci/. 


Harold Evans Hartney 

Aviation ScionlUt and Conaultant 

Ipreaideni, Yellow Aircab Company of Ameri..<i 

528 Transportation Bldg., Washington, 1). C. 




hw to one hundred 0X5^ ).i-opel 






H.sh. iSpeeJ, ^wOntinuancCj T ^aA 

RADIATORS lANBLIN 


Ha 


WATER AMD OIL. 

all o r 1 d s R, e c o r d s 


J ratlisaements T.A MR T.TN^, 36, 


SI OCK ABSORBER CORD 


3o.ooo R.a<}iator5 m worlting 


Sheeb Abaerbera 


W. WOOD ELASTIC WEB CO. 

STOUGHTON, MASS, UJ.A. 

- Yotk 0fica-4S E. 17* SL i Cunda— 32 SL Pelar St, Haalmal 


•R KALE; T- AI. Tail surfaces complete, 0X-"i tubular 
r mounting, T- M. Lower right wing, OXS motor, -J6 gsL 
tnk. Want to buy 0X5 Standard. F. J. Ambm,.-. .Arnold, 
Phone Sew Ken.singtoii 602 M. 

liable pilot with three years' commercial r\j,eriMK» 
■* iiosrtion. State full proixisition in first lellci. Erst 
piice. Address Hugli C. Robbins, Coloiiinl Hotel, 


0X5 ProfiellerK, S5.76. A%ro Wings. Set (4). I'mowred. 
$225. r)«i>e. Freshly Compounded, $2.75 gallon. •Mi rodrive 

hawt." sled Blueprints, $1. Oatergaurd Aire.rnft, 42t;!l North 


FOR SALE— One Laird Swallow Aeroplane ii.srlv near 


AEROPLANE MOTORS 


MARVIN A. NORTHROP 

i^lllILDERS EXCHANGE. MINNEAPOLIS, MINN. 



DOPES 

PIGMENTED DOPES 

VARNISHES ENAMELS 

-^T I TANIND 

TITANiWe, Inc. 

UNION, UNION COUNTY, N. J. 
Conlroclof* (o V. S. Cotremmenl 


Use Tubing of Known Strength 
made up to Specifications 

Specialists in Tubing 
for 25 years 

Summerill Tubing Company 

manufacturers of 

SEAMLESS STEEL TUBING 

Bridgeport. Montg. Co, Pa. 



THIS CABIN PLANE FOR SALE 

Por/oct Condition 

Roody t. 
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Uc'PHtur Aircraft Co 

O 

fioodriHi RublM.-r Co., The B. V 

Goodyear Tire & Rubber Co 

U 

Hamilton Aero Mfg. Co 

Uarttiev, Harold Evaiia 

Hmikclite Manufacturing Co 

Kaf{ Daland Aero Corp 




Jobnsoa Airplane & Supply Co, 
Joboson Motor Products Co.... 


l>amblin, Etabliasenu 
Lincoln Standard Air 

Logan, Floyd J 

Ludington Exhibition 


Co., Ill 


M 

Martin, Glenn L., Co., The 

Monumental Aircraft Co 

N 

Northrop, Marvin A 


Pander & Zonen, 11 

Peck, Allen E 

Phenix Aircraft ProducU 
Pioneer Instrument Co. . . 



S 

Smith, .1. Warren 

Southern Airways, Inc 

Spalding Construction Co 

Suiumcrill Tubing Co 



W 

Wallai'C Aero Co 

Warner, Edward P 

Where to Fly 

Wood Elastic Web Co., J, W . . . 
Wright Aeronauticn! Corp 
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A Good Record 


l^OR fourteen years the Glenn L. 

Martin Company has been building 
planes which ctui be depended on under 
any and all circumstances. 

Leading up to this performance, and never 
commented on in the day’s news, is a 
curious chain of events. 

Glenn L. Martin, as a boy. built his first 
plane without ever having seen a success- 
ful flying machine. He taught himself 
to fly before he had ever seen a plane in 
flight. 

He has never made a flight in any plane 
except his own. 

And he flew professionally as an ex- 
hibition flyer for three years without a 
serious injury. Is it any wonder that his 
men believe in their own planes? 


THE GLENN L MARTIN COMPANY 

CLEVELAND, OHIO 

Buildtn oi Qua/ilv Airerait since 1909 


Yackey Aircraft Cc 


AVIATION 


.\lx.r2.-., 1D26 

I Announcement 

LUDINGTON EXHIBITION CO., INC. 

Ofcc Flyins FicU 

SIO Allxabc Bldf. Pine VoUey Ryinf Field 

•■bile. Pe. ausnleB. N. J. 


SPARE PARTS 

We love ecquired e leige elock u( Cenuck perU. OX end 
OX\ eneines etc. ell of which heve been csrefully stored under 

EXAMPLES 

PANELS and DETAILS 

Up[.' *s, with fillinss less aileron S60.00 

U>- •• wilh finings less aileron 50.00 

Win ircub 2.00 

PRc'l'F.l.I.ER.S 

OX - OXX2. OXX6 boxed, perleci eondilioo lOOO 

Anr. S25.C0 lo S65.00 

MO'loRS 

OX .nd OXX. range with eondhion $40 - $250. 

Fvwj,;e. led, landing gear, control and olher assemblies. 

Fsbne. Dope. Varnish. Cable. TurnbueLlcs. Clevis Pins. Thimbles 

SPOUT FARMANS $1200 and up. 

rfilTE OK ir iKE FOR Fl'U. UST 
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WACO 

Real performance in a three place whip 
with a atock OX-5 motor 


Highest Speed 
Highest Cruising Speed 
Lowest Landing Speed 
Best Speed Range 
Quickest Take Off 
Highest Angle of Climb 
Lowest in Price 


Steel Fuselage 
Steel Empennage 
Oleo Type Landing Gear 
Thirty Seven Gallon Fuel Tank 
Free Air Radiator 

Do you went the booklet? 

THE ADVANCE AIRCRAFT COMPANY 

TROY. OHIO 


The Aeroplane 


Published Weekly 


I 75. Piccadilly, London. W. I 
England 


Subscription Rates 
for U.S.A. 


year — $8.50 
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FLY 


This Summer ! 

Now is the time to leant to fly and 
Chicago is the ideal place. Clear 
bri^t summer weather, a big city 
on Lake Michigan with broad 
flat land For hundreds of miles. 
The Chicago Aviation Co., op- 
erating on Chicago's Municipal 
Flying Field, offers to the student 
the finest instruction. Let us send 
you our folder 

"FLY” 

Chicago Aviation Co. 

t 7 N. Slate Si. Chicago. III. 




AIRCRAFT DEVELOPMENT CORPORATION 

Pioneers in McuUUd Airjhipt 


DESIGNERS AND BUILDERS 


MILITARY OBSERVATION BALLOONS. B 


a Uniicd SiatM Cover. 


z orikc Md Ukoratorlcs Sh»ss tad Hylat ridd 

z G ticril Msiori Bslldlai. Bctreil F«>d Alrpon, Burkeni. ilKk 
i ft- 


THREE IMPORTANT ITEMS 


SMALL COMPASS 


NAK GOGGLES 


CAS STRAINER 



No. 2617-NAVY SPERRY 
i" High. 3" Wide, 4 3-4" Base. 
Wt. 1 1-2 lbs. New and 

guaranteed price S20.00. 
Schneider or Zenith altimeters 0 
to 2t00 ft. 3 1-2" luminous dial. 
New and beautifully finished in 
dull black. Price SIO.OO ea. 


mponoTie it 

Helmet* tnd flying clothing; 3-64" three ply 
birch-aheets 40" x 48"; steel tubing all sizes: 
sheet steel and lank metal; fabric and made 
up covers; Titanine dopes and varnish; Good- 
year aircraft hose; Grommets; Spark plug 
covers; tires; tubes; etc. 

Write for our Sales Bulletins 


2" wide, 7" overall, .3 
inlet and outlet, 

1 1-2 lbs., price $8 

All metal gas lines m 


Johnson Airplane and Supply Co. 


(Then irntlng to A4v* 
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Take Advantage of This Offer 


Five Dollars Worth for $4.00 


We have left from an edition of 5,000 a few copies of WHO’S WHO IN 
AMERICAN AERONAUTICS. To clear our shelves and make way for the new edition 
of WHO’S WHO which is now in preparation, we will mail, postpaid as long as the 
supply lasts, a copy of this valuable reference book 

Free with each new subscription to AVIATION 


While they last. 

While this offer lasts you may secure AVIATION for a year (52 issues) at the regulai 
subscription rate and WHO’S WHO IN AMERICAN AERONAUTICS, (the regulai 
price of which to everyone has been $1.00) for the cost of a subscription alone. 


Who’s Who contains nearly . 
hundreds of photographs, ' 
Air Service. Bureau of Ae 


thousand biographies of th< 


»l utormation, organization and directory of the Army 
Department, Air Mail Service and other important 


AVIATION is the only American publication which gives each week a review of the i 
news of aeronautics throughout the world: photographs and descriptions of the latest mack 
independent editorial expression on the problems and progress of flying in the United States. 


and you will find 


an offer of genuine value but it is limited to only about 100 nev 

So Send In The Coupon Now 


For the enclosed 
$6.00) send me p 
of AVIATION. 


B AVIATION 





WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


T he only reason that air-cooled 
aeronautical engines have not 
heretofore heen generally used 
in flying craft is because water- 
cooled engines were more high- 
ly developed. 

The Wright Aeronautical 
Corporation has spent the past 
two years in intensive laboratory 
and engineering tests perfecting 
the present Wright “Whirl- 
wind” series which is typified 
in the present Wright J-4 
model. 


Many governmental as well 
as commercial aeronautical en- 
gineers thoughout the world 
have followed intently each step 
in the development of air-cooled 
motors, and they now realize 
that all the many advantages of 
an air-cooled aeronautical 
power plant may be obtained 
in the Wright J-4,- 200 H. P. 

Bulletin No. 8 fully describ- 
ing the Wright J-4 engine, to- 
gether with specifications etc. 
will be mailed upon request. 


WRIGHT AERONAUTICAL CORPORATION 


Paterson, New Jersey, U. S. A* 


Saves weight in power plant and plane, 

Qtves higher p e rformance. 

Free from radiation troubles. 

Best for flying in extremely hot or cold weather. 
Decreased upkeep and handling expense. 


Increased flying time. 

Decreased cost and weight of spare parts 
ScatTs quickly in cold weather. 

Less vulnerable to attack. 

Decreased first cost. 


WRIGHT J-4*S ARE JUST AS DEPENDABLE AS THE FAMOUS WRIGHT E-4 

WM-ICiMT 



